Identification of highly fucosylated N-linked oligosaccharides from the human parotid gland.
The glycosylation of a number of constituents of human saliva is known to modify its biological roles, such as its lubricating properties and binding of microbial flora. Gillece-Castro et al. [Gillece-Castro, B. L., Prakobphol, A., Burlingame, A. L., Leffler, H. & Fisher, S. J. (1991) J. Biol. Chem. 266, 17358-17368] have proposed that the major glycan on the salivary proline-rich glycoproteins is a trifucosylated biantennary sugar with one difucosylated and one unfucosylated antenna. Furthermore, they proposed that the non-fucosylated antenna mediated adherence to a peridontal pathogen, Fusobacterium nucleatum. The detailed structures and roles of other highly fucosylated glycans that co-exist in the parotid gland are not fully known. In view of the influence of outer-arm fucosylation on carbohydrate recognition processes in general, this paper reports the use of a combination of HPLC (normal and reversed phase), matrix-assisted laser-desorption/ionisation (MALDI) mass spectrometry and exoglycosidase digestions to dissect the detailed structures of the most abundant of these polyfucosylated glycans. For measurement of reversed-phase HPLC retention times, new calibration units were used which paralleled the glucose units used for normal-phase HPLC. These differed in that the difference in retention times were compared with those derived from a ladder of 2-aminobenzamide-labelled arabinose oligomers instead of the corresponding oligomers from partially hydrolysed dextran. Over sixty neutral sugars were identified from the parotid gland and many of these were additionally found substituted with sialic acid (both alpha2-3-linked and alpha2-6-linked) and sulphate. These glycans were mainly bi- and tri-antennary sugars with up to five and seven fucose residues respectively, containing fucose alpha1-3-linked to the outer-arm GlcNAc residues and alpha1-2-linked to the galactose. All fucosylated structures contained a core (alpha1-6-linked) fucose. The detailed structure of the trifucosylated biantennary glycan was confirmed, together with the structures of another 12 fucosylated biantennary glycans. Smaller amounts of hybrid and tetraantennary structures were also found and bisected glycans were shown to be constituents of parotid glycoproteins for the first time. Acidic glycans were mainly substituted with sialic acid. Most were monosialylated as the presence of fucose on the antennae was found to suppress the addition of extra sialic acid moieties. The possible functional significance of highly fucosylated N-glycans is discussed in relation to their modification of the availability of other non-reducing terminal monosaccharides for recognition processes.